Rationale: Autoimmune encephalitis and Lambert-Eaton myasthenic syndrome are classic paraneoplastic neurological conditions common in patients with small cell lung cancer.
Introduction
Anti-GABA B (g-aminobutyric acid B) receptor encephalitis or "encephalitis associated with anti-GABA B receptor antibodies" is a type of autoimmune encephalitis associated with anti-neuronal cell surface antibodies, and accounts for approximately 5% of patients with autoimmune synaptic encephalitis. [1] The most characteristic manifestations of this disorder include early and prominent seizures, memory loss, confusion, hallucinations, and personality changes. [2] [3] [4] [5] [6] Approximately 50% of patients with this condition have an associated tumor, frequently small cell lung cancer (SCLC), or pulmonary neuroendocrine tumor. [6] Immunotherapy often results in good outcomes and relapse is uncommon. [7] Anti-collapsin response mediator protein 5 (CRMP5, also called CV2) antibodies, which are paraneoplastic-specific antibodies, react with a 66-kDa brain protein of the Ulip/CRMP family. [8] Patients with anti-CRMP5 antibodies present with different disorders of the central and peripheral nervous systems commonly manifested as cerebellar ataxia, neuropathy, myelop-athy, chorea, uveo/retinal symptoms, or myasthenic syndrome, such as Lambert-Eaton myasthenic syndrome (LEMS) and myasthenia gravis. [9] However, anti-CRMP5 antibodies rarely cause autoimmune encephalitis, as the prevalence of CRMP5 autoantibodies is 0.7/100,000 in patients with autoimmune encephalitis. SCLC is the most frequently found tumor in these patients. [10] Here, we report the case of a patient presenting with muscle weakness, seizure, memory loss, confusion, and personality changes who had anti-CRMP5 and anti-GABA B receptor antibodies effectively treated with immune therapy. Nine months after onset of symptoms, the diagnosis of SCLC was confirmed and the patient underwent tumor treatment. He can now live on his own.
Case report
The current study was conducted according to the guidelines of the Ethical Committees of the Affiliated Hospital of Jining Medical University, China. Written informed consent was obtained from the patient.
A 56-year-old male patient was referred to the Affiliated Hospital of Jining Medical University, China in 2016. He complained of tiredness after walking for only 10 meters. He also presented with recent memory loss and could not find his home. The loss of memory occurred several times per day and lasted for 5 to 10 minutes each time. The patient's family members reported changes his character, irritability, and paranoia. One month later, the patient had 1 grand mal seizure lasting for 5 minutes. Four months later, the weakness in the legs had worsened. This symptom fluctuated during the day. Specifically, the patient was able to stand on his own, but could not squat in the morning. He was also tired and had difficulty walking. Neurological examination revealed a lower limb proximal muscle strength level of 3 and a decreased limb tendon reflex. The patient had a Mini-Mental State Examination (MMSE) score of 18, a Montreal Cognitive Assessment (MoCA) score of 16, a Self-Rating Depression Scale score of 54 (mild depression), and Self-Rating Anxiety Scale score of 45 (normal). He had a history of type 2 diabetes for 1 year, and long-term smoking (20/day for 30 years) and alcohol use (500 mL/day for 30 years). The patient's father died of multiple myeloma and his mother died of esophagus cancer.
Cranial magnetic resonance imaging (MRI) revealed no abnormalities. No epileptic discharge was found using electroencephalography. Electromyography revealed myogenic changes in all muscles tested. Repetitive stimulation of the left median and common peroneal nerves revealed significant decreases in compound muscle action potential (CMAP) of 11% and 39%, respectively, at low frequencies (3-5 Hz), and significant increases in CMAP of 11% and 118%, respectively, at high frequencies (10-50 Hz). Post-exercise stimulation of both ulnar nerves revealed a significant increase (118%) in CMAP, which was considered diagnostic of LEMS. Anti-GABA B receptor and anti-CRMP5 antibodies were found in serum (Fig. 1) . Whole-body 18 F-fludeoxyglucose (PDG) positron emission tomography (PET)/computed tomography (CT) and chest CT revealed no tumor signs.
The patient was diagnosed with limbic encephalitis combined with LEMS. He was treated with intravenous immunoglobulin for 5 days, followed by 60 mg of prednisone once per day. The prednisone dose was gradually reduced by 1 tablet every 2 weeks. The patient's symptoms improved following treatment. He was able to climb the stairs to the third floor and had no more seizures, although the change in character and short-term memory loss persisted.
Nine months after the onset of symptoms, whole-body FDG-PET and chest CT revealed a tumor in the hilus of the right lung. A subsequent bronchoscopic biopsy confirmed the diagnosis of SCLC (Fig. 1) . The tumor was treated under the supervision of the oncology department. The patient was treated with 6 courses of chemotherapy with cisplatin and sequential chemoradiation therapy, followed by 1 course of chemotherapy with cisplatin every 3 months. At this time, the lower limb weakness has significantly improved and the patient can cook and take care of his grandchildren, and has returned to normal work. No seizures have occurred. The patient's temper has also improved following his release from the hospital. Neurological examination revealed 
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Medicine a lower limb proximal muscle strength of 4 and a reduced limb tendon reflex. The patient has deficits in short-term memory, an MMSE score of 26, a MOCA score of 24, a Self-Rating Depression scale score of 54 (mild depression), and a Self-Rating Anxiety Scale score of 42 (normal).
Discussion
This case was unusual as antibodies against GABA B receptor and CRMP5 were observed in a patient with SCLC. Paraneoplastic neurologic disorders (most frequently LEMS, myasthenic syndrome, sensory neuronopathy, and limbic encephalitis) have been reported to be quite prevalent in patients with SCLC. [11] Dogan Onugoren et al [12] and Cho and Wymer [13] have described the concurrent presence of anti-GABA B receptor and anti-P/Qtype voltage-gated calcium channel antibodies in a patient with SCLC. However, the coexistence of anti-CRMP5 and anti-GABA B receptor antibodies in 1 patient with SCLC has never been reported.
GABA B receptors are mainly located in the presynaptic and postsynaptic regions of synapses in the hippocampus, thalamus, and cerebellum. [14, 15] Mice lacking GABA B receptors develop epilepsy and deficits in memory, learning, and behavior.
[2-6] Qiao et al [2] and Cui et al [4] have reported that, in China, patients with anti-GABA B receptor encephalitis are mainly male and have a median age at presentation of 60 years. Seizures, mental and behavioral disorders, and cognitive decline were reported as the most common manifestations, consistent with previous reports. Additional autoantibodies have been identified. About half of the cases of anti-GABA B receptor encephalitis are paraneoplastic in origin, with SCLC being the most commonly identified neoplasm. [2, 4] In the elderly, especially those with a history of tobacco smoking, screening for lung cancer is important once the clinical diagnosis of anti-GABA B receptor encephalitis is confirmed. [11] Here, the patient had a long history of smoking and was diagnosed with SCLC 9 months after symptom onset. The central nervous system symptoms of the patient were similar to those in previously reported cases. The anti-GABA B receptor antibody does not have a target at the neuromuscular junction. We therefore speculate that the autoimmune encephalitis was associated with the presence of anti-GABA B receptor antibodies. Unilateral or bilateral medial temporal lobe and hippocampal MRI changes have been previously reported. However, it is accepted that imaging studies do not provide unique or specific information regarding the diagnosis of anti-GABA B receptor encephalitis. [2] [3] [4] 16] In our patient, MRI findings were normal, which was consistent with previously reported cases. Therefore, negative MRI results do not exclude the possibility of this disease.
Anti-CRMP5 antibody is usually associated with paraneoplastic neurological syndrome and SCLC or thymoma. [9] Patients with anti-CRMP5 antibodies present with different disorders of the central and peripheral nervous systems. These symptoms frequently include cerebellar ataxia, uveo/retinal symptoms, chorea, neuropathy, and myasthenic syndrome, and less frequently include epilepsy. [9] Monstad and Nøstbakken [17] have reported the case of a patient with anti-CRMP5 antibodies with limbic encephalitis and myasthenia gravis. Meyronet et al [18] have reported that CRMP5 might be a specific marker for high-grade lung neuroendocrine carcinoma, although Qvale et al [19] have shown that only 1 of 379 (0.3%) smokers with chronic obstructive pulmonary disease have anti-CRMP5 antibodies. It was also reported that patients with anti-CRMP5 antibodies had better Rankin scores and longer median survival times. [20] Therefore, the role of anti-CRMP5 antibody in our patient was unclear, although it may have caused LE and LEMS.
As cerebrospinal fluid (CSF) from the patient was not available, we were unable to analyze the CSF for anti-GABA B receptor and anti-CRMP5 antibodies. However, the diagnosis of SCLC was confirmed after 9 months of follow-up, and the results obtained using serum support the general concept that specific antibodies predict the presence of an underlying tumor in paraneoplastic conditions.
Conclusion
The patient described here had muscle weakness, seizure, memory loss, confusion, and personality changes. He also had anti-CRMP5 and anti-GABA B receptor antibodies, and negative MRI findings. Immune therapy was effective in our patient. Nine months after the onset of symptoms, the diagnosis of SCLC was confirmed. The patient underwent 6 courses of chemotherapy with cisplatin combined with sequential chemoradiation therapy. He recovered well and currently lives on his own.
